Introduction: South Carolina (SC) ranks 10th in opioid prescriptions per capita-33% higher than the national average. SC is also home to a large military and veteran population, and prescription opioid use for chronic pain is alarmingly common among veterans, especially those returning from Afghanistan and Iraq. This article describes the background and development of an academic detailing (AD) educational intervention to improve use of a Prescription Drug Monitoring Program among SC physicians who serve military members and veterans. The aim of this intervention was to improve safe opioid prescribing practices and prevent prescription opioid misuse among this high-risk population. Methods: A multidisciplinary study team of physicians, pharmacists, psychologists, epidemiologists, and representatives from the SC's Prescription Monitoring Program used the Medical Research Council complex interventions framework to guide the development of the educational intervention. The theoretical and modeling phases of the AD intervention development are described and preliminary evidence of feasibility and acceptability is provided. Results: Ninety-three physicians consented to the study from 2 practice sites. Eighty-seven AD visits were completed, and 59 one-month follow-up surveys were received. Participants rated the AD intervention high in helpfulness of information, intention to use information, and overall satisfaction with the intervention. The component of the intervention felt to be most helpful was the AD visit itself. Characteristics of the participants and the intervention, as well as anticipated barriers to behavior change are detailed. Discussion: Preliminary results support the feasibility of AD delivery to veteran and community patient settings, the feasibility of facilitating Prescription Drug Monitoring Program registration during an AD visit, and that AD visits were generally found satisfying to participants and helpful in improving knowledge and confidence about safe opioid prescribing practices. The component of the intervention felt to be most helpful to the participants was the actual AD visit, and most participants rated their intentions high to use the information and tools from the visit. Intervention key messages, preliminary outcome measures, and successes and challenges in developing and delivering this intervention are discussed to advance best practices in developing educational interventions in this important area of public health.
T he Centers for Disease Control and Prevention has declared abuse of prescription opioids a national epidemic. 1 Although the US population represents only 4.6% of the global population, Americans consume 80% of the global opioid supply and 99% of the hydrocodone supply. 2 More people die in the United States as a result of prescription opioid overdose than from heroin and cocaine overdose combined, 1 with more than three times as many people dying of prescription opioid overdoses in 2014 (16,000) than in 1999 (4000). 3, 4 For young adults, prescription opioids have now
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become the drugs of choice for illicit use, second only to marijuana. 3, 5 Prescription opioid abuse and misuse also places a heavy burden on the health care system, accounting for almost a half million visits to emergency departments in 2009 4 and costing health insurers $72.5 billion annually in direct health care costs. 6 Although approximately 20% of the general population has chronic noncancer pain, an estimated 40-50% of Operation Enduring Freedom and Operation Iraqi Freedom (OEF/OIF) veterans report such pain. 7 Studies document a historical overreliance on opioid pain medications for treatment of combat veterans [8] [9] [10] and concerns that opioid medications are not ideal for long-term treatment of certain combat-related pain. [11] [12] [13] [14] [15] [16] More than one-third of veterans are estimated to have misused substances to manage their pain. 17 Thus, the Army's Office of the Surgeon General's Pain Management Task Force recommended mitigating the risk of prescription drug misuse among patients with pain, 18 and an Institute of Medicine Committee report on Substance Use Disorders in the US Armed Forces called for the Department of Defense to proactively prevent the misuse and abuse of prescription medications. 19 For both military and nonmilitary patient populations, primary care physicians are on the front lines of chronic pain management and are in a prime position for prevention efforts. However, training in pain management and safe opioid prescribing provided to physicians during medical school and residency remains minimal, leading to noted deficiencies in newly trained physicians in the management of chronic pain 20 and calls for improvement in the scope, content, and duration of training in pain management in medical education. 21 Although the Association of American Medical Colleges estimates that 93% of US medical schools planned or implemented changes in curriculum to address opiates, pain and substance abuse in the last 5 years, 22 less than 20% of practicing primary care physicians consider themselves prepared to identify substance use disorders 23 and less than half consider themselves sufficiently trained in prescribing opioids. 24 This reveals an important educational gap for currently practicing primary care physicians who are on the front lines of this epidemic.
In response to this educational gap, the recent Centers for Disease Control and Prevention guidelines for the management of chronic pain, 25 targeted at primary care physicians, sent a clear message about the risks of opioids and the lack of evidence for long-term use of opioids for chronic pain. The guideline recommends several strategies for monitoring patients on prescription opioids, including the use of stateoperated Prescription Monitoring Program (PMP) data to identify and prevent opioid misuse. 26 PMP data provide a list of potentially abusable prescriptions dispensed to each patient, including opioid pain medications (eg oxycodone), benzodiazepines (eg lorazepam), and stimulants (eg amphetamines; see Appendix, Supplemental Digital Content 1, http://links.lww. com/JCEHP/A24). PMPs were created as a tool to improve patient safety by fostering communication between patient and physician, to identify "doctor shopping," and to identify highrisk coprescriptions (especially those that increase risk of overdose, such as benzodiazepines). [27] [28] [29] [30] PMPs have been shown to effectively reduce prescription drug use by modifying physician prescribing habits and reducing the surplus of abusable drugs. 31, 32 However, PMP data alone will not prevent opioid overdoses or improve clinical practice. 33, 34 It is known that clinicians have not consistently used PMPs, 26 and when underutilized by prescribers, PMPs fall short of their intended role of providing information on patients' recent opioid prescription (and other controlled substance) histories. 35 To have a real impact, PMP data must be accessible and useful to prescribers who are engaged in opioid prescribing, and prescribers must increase both their knowledge and utilization of Prescription Drug Monitoring Program (PDMP) databases to accurately and effectively address issues of diversion, doctor shopping, and high-risk medication combinations. As more PMPs have been launched and used, there have been calls for increased prescriber outreach and training and technical assistance in PMP use, including defining best practices, to improve prescriber awareness, utilization, and interpretation of PMP data. 32, [36] [37] [38] [39] [40] There have been no studies to date describing or evaluating PMP educational interventions for prescribers. Given the concentration of military members and veterans in South Carolina (SC), we developed a pilot project with funding from the National Institute on Drug Abuse that aimed to create a novel prevention program based on educational best practices to increase physician use of safe opioid prescribing practices, including routine use of a patient's prescription history through a PMP. The specific aims of the project were to (1) design an educational intervention for physician prescribers applicable to environments treating military members, families, and veterans; (2) enroll 112 physicians in a pilot study of the intervention; and (3) evaluate the feasibility and effectiveness of the pilot educational intervention. We describe the methods and outcomes of this study below.
METHODS

Development of the Educational Intervention
In developing the educational intervention, the study team adhered closely to the Medical Research Council (MRC) complex intervention framework, which provides guidance on using a stepped approach to the development and evaluation of complex interventions (Figure 1) . 41 This phased approach separates the different questions being asked and helps researchers establish the probable active components of the intervention. Given that the proposed intervention would have several active educational components and would need to be adapted for delivery to physicians in various practice settings (Veterans Affairs [VA], military, and community practices), it was felt that the MRC framework would assist the developers in tailoring the intervention to each local context while providing feasible solutions to individual barriers to behavior change (a key feature of academic detailing [AD], 42 described below). Although the project started with NIH funding in September 2013, project partners began planning stages in 2012.
Theoretical Phase
This first phase of the MRC framework involves identifying the evidence that an educational intervention might have the desired effect. For this project, the planning partners gathered an expert panel on key topics and conducted a formal literature review of educational interventions for practicing physicians and chronic pain guidelines related to safe opioid prescribing. It was decided to further evaluate AD as an educational outreach intervention. AD, which provides face-to-face interactive Development of AD Intervention for PMP Use education of prescribers by trained health care professionals, was felt to be the optimal educational intervention to bridge the logistical and educational gap in prescriber's effective use of PMP data 34, 43 as it could assess and address the physician's prescribing concerns while providing training on safe practices for optimal pain management. 44, 45 In addition, face-to-face AD interventions have demonstrated success in enhancing physician prescribing behavior and changing health care professionals' practice patterns, [46] [47] [48] [49] and economic analysis has found that for each $1 spent on AD programs, $2 was saved in Medicaid's expenditures. 31, 45 In addition, although AD is recognized as an effective intervention to change and reinforce prescribing behavior and has a role in preventive care, there are no studies evaluating the use of AD to facilitate integration of PMP systems into primary care practice.
AD Intervention Development
Development and review of key messages. After reviewing all available pain guidelines, applicable literature, and principles of AD, the SCOSI-M clinical team, consisting of physicians (addiction, internal medicine, and psychiatry), pharmacists, trained academic detailers, and psychologists, met to consolidate literature reviews to inform selected key educational messages. Acknowledging the time restraints of any educational intervention, the team chose three preliminary key messages (with the acronym "S.O.S."):
1. Share a patient-provider agreement (PPA). 2. Optimize patient treatment using a multidimensional pain rating scale. 3. Screen for appropriate opioid use, including accessing PMP data.
The team then undertook further review of each of the chosen key messages to delineate the best standard of care recommendations for each key message, using the principles of the AD to ensure the messages were practical as well as patient and practice oriented. The ADs also ensured that the intervention and messages would be collaborative, solution-oriented, and geared toward having the learners "learning by doing" by having the prescribers sign in to the PMP and use the system during the session. This allowed ADs to immediately troubleshoot any barriers to signing into the system and provide education in the interpretation of real-time PMP data.
Modeling Phase
The next phase of the MRC framework delineates component parts of the educational intervention and how the active components of the package may relate to final outcomes. Phase I included a focus group with prescribers serving military and nonmilitary patients, interactive workshop sessions between detailers and physician consultants, development of educational materials to support and reinforce the key messages of the intervention, and live testing of the AD intervention.
Prescriber focus group. Facilitated discussions with practicing physicians (n = 4) on opioid prescribing for pain provided a "real-time" needs assessment, fine-tuning of key messages, a discussion of perceived benefits and barriers for each key message, and a reminder of the importance of empathic AD delivery.
The major barriers identified in implementing the key messages were insufficient prescriber knowledge combined with insufficient time and resources to learn and implement safe opioid prescribing practices (including cumbersome sign-up process for PMP, and lack of PPAs and pain/risk scales).
The team also worked with the focus group to identify potential facilitators to implementing key messages. Prescribers were not knowledgeable about AD but were open to this educational option if it could be time efficient (ie approximately 20 minutes), personalized, clinically relevant, and meaningful to their practice. All providers believed chronic pain management was a topic worthy of learning. They also voiced a need for in-office facilitators for screening and educating patients, such as easy-to-use patient educational handouts and screening tests and assistance with PMP registration.
Interactive Workshop Sessions
Workshops allowed the detailers and physician consultants to collectively identify (1) components of the key messages on safe opioid use that were most likely to change physician behavior regarding safe opioid prescribing, (2) barriers to acceptance of the key messages, and (3) enablers (eg education and tools) to overcome barriers. Preworkshop reading assignments allowed for collective literature evaluation and advanced the core clinical training of each detailer. The end result was refinement of key messages, identification of component parts of the intervention, identification of support materials and physician/ patient tools to include in physician packets, and mentoring for each detailer. Although SC DHEC usually requested 2-week lead time to register a new physician for the PMP, this process allowed the registration to be streamlined to 2 days. The detailer then provided a real-time tutorial on the use of PMP. This process was refined for physicians at the VA. 4. Visit protocol: Face-to-face meetings between the detailer and physicians provide individualized educational outreach (1) to help with safe and evidence-based opioid prescribing and (2) to support patient care decisions that balance risks and benefits of opioids in chronic pain. The visit content and protocol is detailed below. 5. Incentive: The study team worked to ensure that the AD visit would contribute to required hours and that enrolled physicians could earn up to 2 credits toward Continuing Medical Education through The University of South Carolina School of Medicine-Palmetto Health CME Organization.
AD Visit Content and Training
Our lead Academic Detailer trained five additional detailers. An Advanced AD Skills Workshop was held and a detailed internal document was developed as a reference and previsit refresher. Live test visits with physicians replaced the role plays normally used to prepare for AD visits. The AD visits included a brief introduction, rapport building, and the use of openended questions to assess the physician's perceived interest in each key message and possible barriers to change in practice and prescribing. Detailers addressed key messages using interactive techniques and contacted DHEC during the visit to complete the physician's PMP registration. If the physician had interest and time, the pharmacist had the physician log onto the PMP with his or her own credentials and search for a known patient using name and date of birth information (when this could not be done, a hypothetical record was shown). The detailer then explained appropriate use of the information on the patient record, using examples from the physician package. The intervention was semistructured with flexibility regarding the pace and content emphasis a particular physician may need. The facilitated PMP registration allowed for on-site training in generating and interpreting PMP reports, which is an efficient, practical, and practice-oriented educational best practice that optimizes active learning while saving the physician's time. During the live tests, detailers ensured that they assessed the learner's needs, engaged them in collaborative problem-solving learning activities, tested the clinical support tools/materials, and allowed the "learners to do the work of learning" as they signed in and navigated the PMP. Any barriers to implementing the intervention were noted and addressed, and takeaways from live visits were shared among the AD team.
Preparation for Project Launch and Recruitment
With a goal of recruiting 100 participants (110 with expected 10% attrition), the project developed a study website to facilitate recruitment, written consent, enrollment, and confidential data collection. A participant application was developed, which included screening questions, informed consent (including education and consent specific to the PMP), and a confidential baseline questionnaire. Participation was voluntary and was not based on provider characteristics such as prescribing patterns. The study's human subjects procedures were approved by the Brandeis University Institutional Review Board and are also governed by a Data Safety Monitoring Plan. SC DHEC was a partner in project development, and data release was governed by a Data Sharing Agreement.
RESULTS
Of 116 physician applications received for the study, 93 were complete, 21 either failed screening or did not offer informed consent, one was a duplicate subject, and one was a "test" case.
All physicians provided informed consent and completed a baseline questionnaire (Table 1; Figure 2 ). The project successfully recruited a diverse group of physician participants ( Table 1 ). The majority had been in medical practice for more than 10 years; a substantial minority claimed they had registered in the past for the PMP; and the majority treated more than 40 patients with chronic noncancer pain. The physician applicants were also heterogeneous in their self-reported prescribing of Schedule II opioids (opioids with higher levels of abuse potential) for patients with chronic pain (Figure 2 ).
Visit Completion Results
The AD visits occurred between September 23 and November 20, 2015, which required substantial coordination of the schedules of the part-time project pharmacists to accommodate driving times to distant clinic offices, to group physicians in similar locations, and to match physician schedules. Five project-trained Development of AD Intervention for PMP Use pharmacists completed 87 visits (93.5% of applicants) and successfully submitted study documentation for 86 visits (one missing). The remaining six applicants either completed their application after the pharmacist visitor had traveled to a distant location and could not return to that location or submitted their application too late for DHEC staff to "open" a PMP account before a visit. After the launch of the intervention, we learned that the PMP data vendor would change, and this would result in a new registration process, new interface, and new PMP patient record. Thus, the ending of the PMP contract became a nonnegotiable end date for all pharmacist visits.
The pharmacist detailer completed a 24-item data collection form after each visit including closed-and open-ended items that captured the training conditions, start and end time for visit (for CME credits), number of physicians educated, other staff in attendance, areas where the physician had additional questions, anticipated barriers to implementation, and administrative items about materials and follow-up address (Table 2; Figure 3 ).
Characteristics of Visits
Although the projected visit time was only 20-30 minutes, the mean visit length with VA physicians was 59.9 minutes (median 57.5) and for community physicians was 64.8 minutes (median 60.0), demonstrating a high level of engagement in the visit. We assessed that the optimal strategy was one physician in each visit; however, we tailored the visit to the requirements of the clinic and physician's desires and a substantial proportion were conducted with pairs or trios of physicians (Table 2 ). Thirteen percent of the visits (n = 11) also had other clinical or administrative staff in attendance; these participants included office administrator, nurse, nurse practitioner, physician assistant, office manager, and clinic pharmacist. Thus, team members of the physician were sometimes invited to "listen in." One-half of visits occurred in the physician's own office, as intended, but other visits were held in a conference room, an empty examination room, or break room.
PMP Logon
The pharmacist detailer was not always successful in having the physician actually log onto the PMP database and accomplish "real-time" experience with this skill. Based on the visit report form, 7 participants (8%) did not complete this task, which was a critical component of the education. The reasons were somewhat idiosyncratic and demonstrate the multiple steps necessary for "successful completion." For three of the seven unsuccessful visits, the noted reason was that the physician did not have a drug enforcement administration number (which was voluntary for VA physicians), and this precluded DHEC from opening an account for the physician. For the other 4 unsuccessful visits, it was a time constraint and discussion of other key messages. However, three of these physicians who did not log into the PMP were already registered and had used the PMP in the past. One time constraint occurred because a pair of physicians was being trained and time permitted one to log into the PMP and not the second physician. In this instance, the physician who received the practice experience offered to sit with the untrained physician after the visit. In summary, the visits were highly tailored to the expressed needs of the physician participant and respectful to the time they had available.
Additional Questions and Anticipated Barriers
On the visit report form, the pharmacist also reported which areas, if any, the physician showed engagement by asking questions to elicit more information. Figure 2 below shows the areas where the physician had follow-up questions that demonstrated interest in learning more about a key message, which was predominantly about the appropriate use of PMP data (86%). Finally, the pharmacist detailer reported open-ended observations about the types of barriers the physician expressed about using the PMP or implementing aspects of the three SOS key messages (Table 3) . Although many participants anticipated no barriers to implementing the SOS messages, difficulty running or remembering to run PMP reports and having time for implementation of the key messages (including PMP use) were the most frequently cited.
DISCUSSION
The SCOSI-M initiative brought together stakeholders from across the country to develop a state-wide educational intervention for physicians aimed at improving the utilization of standard of care risk reduction measures for patients on opioid pain medications. Given the multifaceted nature of chronic pain, the varying challenges of safe opioid prescribing for patients in various practice settings (military and nonmilitary), and the rapidly evolving legislative environment regarding opioid prescribing and education, this project necessitated a complex and flexible educational intervention that comprised multiple interacting components to optimize the likelihood of behavioral change and adhere to best educational practices (eg using a variety of educational methods).
In this study, the MRC framework and principles of AD were used to identify and clarify potential component parts of the intervention and how the active components might relate to the expected outcome of behavioral change. The SCOSI-M intervention used active learning methods (AD) and facilitated PDMP registration to improve the acceptance and integration of a prevention technology (PMP use) into routine primary care practice to address a major public health issue. The MRC framework allowed us to identify and address development and implementation challenges and enablers in order to adapt the intervention to various practice settings and in response to barriers such as evolving legislative changes.
These results support the feasibility of AD delivery to physicians in veteran and community patient settings, the feasibility of facilitating PDMP registration during an AD visit and that participants were actually engaged in AD visit, asking follow-up questions, spending on average an hour with the visitor, and having discussions of perceived barriers. However, at the time of the visit, these findings identified that one of the major anticipated barriers to behavior change involved time constraint and difficulty running or remembering to run PMP reports. Furthermore, we are currently analyzing follow-up survey data from participants, and these data indicate that the AD visit was helpful and that most participants were able to identify informational components and tools that they intended to use when prescribing opioids.
There are several limitations to this study. Although the 93 completed applications exceeded recruitment goals for two of the three recruitment settings (VA and community physicians), we fell short of the desired 112 applications which we believed DEA indicates drug enforcement administration; SOS, share a PPA; optimize patient treatment using a multidimensional pain rating scale; screen for appropriate opioid use. PPA, patient provides agreement; PMP, prescription monitoring program.
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would yield 100 completed visits. We received no applications from physicians at military treatment facilities, and we underestimated the challenges involved in recruitment from military and VA facilities. Although there was some expressed interest among leadership individuals at one local military program, the project was unable to address all administrative concerns about participation in the training intervention, in part because of the data collection that would permit us to evaluate the effect of the pilot intervention. The success in gaining access to the VA came after many contacts and conversations with the facility, ultimately identifying a VA champion with mutual interest in PMP training, which provided common ground for collaboration. Second, throughout the intervention development and launch, the VA's and SC's controlled substance policy environment was evolving, including legislative changes to permit delegate use of PMP, mandated controlled substance education in SC, and mandated use of PMP use when prescribing a controlled substance in SC. In addition, the SC PMP changed its data vendor at the end of project AD visits, which improved the registration process and improved the format of the patient record. Thus, although we may have been successful in orienting new users to the system, we do not know if this is sufficient for them to remain users when the system changed. These system-wide changes have disrupted components of our planned evaluation by introducing a discontinuity in the system that both interrupted use of a system that we trained on and also greatly increased the number of new PMP users by requiring its use. Furthermore, some critical data elements that we anticipated receiving to compare physician requests for PMP data before and after training may now be inaccessible because the previous vendor data were archived. Lastly, physicians were not randomly selected, so generalizability is unknown.
Last, although this educational intervention focused on AD, the facilitated PMP registration could be considered a form of practice facilitation. 51 In keeping with the MRC framework, future versions of this intervention should evaluate these components separately to determine the differential effects on outcomes, if any. In addition, future versions of this intervention could incorporate performance measurement and feedback, 52 which are often used with AD, and estimates of cost during evaluation.
Some advantages of this study are the adherence of the intervention to the principles of AD, 42 and the use of a thorough needs assessment through the MRC framework. In addition, we were able to recruit participants from two different practice environments (VA and community). Another strength was the detailed implementation record-keeping maintained by the AD visitors, which permitted clear documentation of time spent, topics pursued by physicians, and key barriers discussed. This information provides valuable data for implementation of future interventions. Finally, our follow-up survey data now under analysis indicate we were successful in recontacting and obtaining surveys to evaluate self-report change in key behaviors from 68 participants or over 78% of physicians visited.
As more PMPs are launched and used, and as mandated use of PMPs increase, there will be a continued need for prescriber education to improve awareness, utilization, and interpretation of PDMP data 32, [37] [38] [39] [40] and evaluation of the best training methods. Given its feasibility and acceptability to the target audience, AD with facilitated PDMP registration is a feasible and promising approach that should be considered to address this training need. Preoutcome and postoutcome data in future studies should further evaluate whether this intervention changes provider behavior, which is cost-effective, and ultimately improves patient outcomes.
Lessons for Practice
n Physicians cite insufficient time and resources to learn and implement safe opioid prescribing practices.
n AD can address barriers to safe opioid prescribing.
n State-wide AD interventions are feasible and acceptable to military and nonmilitary physicians.
